We report on a 17-year-old man who underwent open reduction and internal fixation for an inferior dislocation of the right hip and displaced fractures of the right femoral head and neck, and antegrade intramedullary nailing for a displaced fracture of the left femoral shaft. In addition, 13 men and 4 women aged 5 to 56 (mean, 23) years with 16 unilateral and one bilateral inferior dislocation of the hip were reviewed from the literature.
are 2 types of injury mechanism. The obturator type involves a force applied to an abducted hip, which is then flexed and externally rotated to dislocate the femoral head to lie anteriorly and inferiorly to the obturator foramen; the thigh can be in varying degrees of flexion and abduction. The ischial type involves a force applied to the flexed hip and knee, with the femur in extreme flexion (i.e. parallel to the long axis of the body but with little or no abduction or external rotation of the thigh); the femoral head dislocates inferiorly and lies next to the ischium. The ischial type is more common than the obturator type. Treatment consists of closed reduction under sedation or general anaesthesia with axial traction while gradually extending the thigh with additional internal rotation manoeuvres, followed by immobilisation for 2 to 6 weeks and then gradual return to normal weightbearing.
This study reports on a 17-year-old man who underwent open reduction and internal fixation for an inferior dislocation of the right hip and displaced fractures of the right femoral head and neck, and antegrade intramedullary nailing for a displaced fracture of the left femoral shaft. In addition, 13 men and 4 women aged 5 to 56 (mean, 23) years with 16 unilateral and one bilateral inferior dislocation of the hip were reviewed from the literature. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] case report
In October 2009, a 17-year-old man presented to the emergency department with pain in the right hip and left thigh after a motor vehicle collision. His right leg was held in a frog-leg position, and the left thigh was deformed, with a weak dorsalis pedis pulse palpable. The patient was haemodynamically stable, with no neurological impairment. Radiography and computed tomography showed inferior dislocation of the right hip, displaced fractures of the right femoral head and neck (Fig. a) , and a displaced fracture of the left femoral shaft. Angiography showed a site of short occlusion in the left superficial femoral artery, which was stented.
The patient was given antibiotic prophylaxis (gentamicin and teicoplanin) at anaesthetic induction. The left femoral shaft fracture was treated first with an antegrade intramedullary nail (T2 nailing system, Stryker, Germany), as it was the most severe injury owing to vascular compromise. The right hip was then accessed through the anterolateral modified Hardinge approach. The femoral head was dislocated inferiorly, with the posterior capsule attached and preserved. An osteochondral fragment from the femoral head was reduced and fixed using a headless variable-pitch compression screw (Newdeal, France). The femoral neck fracture was stabilised with a 135º 2-hole compression hip screw and a neutralisation plate (Omega 2, Stryker, Germany).
Low-molecular-weight heparin (5000 units of dalteparin) was given and continued until the patient was discharged. There were no immediate postoperative complications; satisfactory reduction and fixation was achieved (Fig. b) . The patient was discharged 13 days later and was advised on active hip movements and non-weightbearing on the right side for 6 weeks. Weightbearing as tolerated was allowed after 6 weeks. At 3 months, the right femoral neck fracture and left femoral shaft fracture had united. At 6 months, the patient was walking without aids and achieved a full range of flexion of both hips. At 13 months, the patient had no evidence of avascular necrosis, and the compression hip screw was removed at his request. At 4 years, the patient had a full range of motion of the right hip, with no evidence of degenerative hip arthropathy, despite mild symptoms of moderate heterotopic ossification (Fig. c) . He was walking unaided and had returned to employment. discussion MEDLINE, PubMed, and Google Scholar were searched using the key words: 'hip' and 'inferior dislocation' or 'luxatio erecta' or 'infracotyloid dislocation'. A total of 14 articles reporting on 13 men and 4 women aged 5 to 56 (mean, 23) years with 16 unilateral and one bilateral inferior dislocation of the hip were reviewed (Table) . [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] One patient had a concurrent displaced fracture of the ipsilateral proximal femur. 10 Six patients were children, 1-4,6,13 of whom 2 were injured when another child fell onto their back as they fell. 4, 6 Dislocation in children is usually secondary to low-energy trauma, owing to increased joint laxity and a shallow acetabulum. 6 The mechanism of injury included road traffic accidents (n=5), falling while running (n=4), sports related (n=4), falling from a height (n=2), falling from a bicycle (n=1), and falling from a tree branch onto a leg 
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Inferior dislocation of the hip 125 (n=1). Most patients presented with an ischial-type dislocation, with extreme hip flexion, prominence of the greater trochanter, and the thigh touching the anterior abdominal wall, [1] [2] [3] [4] [5] [6] [7] [8] 11 whereas some presented with varying degrees of flexion, abduction, and external rotation, indicating an associated fracture, a chronic injury, or an obturator-type dislocation. 9, 10, 12 All dislocations were treated with closed reduction under sedation or general anaesthesia, followed by varying regimens of traction and restricted weightbearing. One patient with a chronic, neglected inferior dislocation of the hip underwent total hip arthroplasty and regained normal activity by 3 months. 12 One patient with a concurrent intertrochanteric proximal femoral fracture underwent open reduction (with the aid of a Schanz pin) and internal fixation (with a compression hip screw). 10 One patient had a recurrent dislocation after a fall from a standing height one year later. All patients eventually achieved a full and pain-free range of hip motion, with no evidence of avascular necrosis of the femoral head. All children achieved normal hip development. Four patients were lost to followup. 4, 5, 8, 9 A limitation of this study was that meta-analysis was not performed and that only case reports and case series were reviewed. Nonetheless, the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines were used to minimise publication bias.
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